
 

REQUEST FOR QUALIFICATIONS 
Teton County, Idaho will accept Statements of Qualifications, identified on the envelope, for the supply of: 
 

BRIDGE CONSTRUCTION AND STREAM STABILIZATION 
 
 
The County of Teton in the State of Idaho ("County") is soliciting responses to a Request for Qualifications (RFQ). 
The County will accept separate sealed Statement of Qualifications (SOQ) for the replacement of a bridge across 
W3000N over Badger Creek and stream stabilization upstream and downstream of the bridge. The purpose of this 
RFQ is to establish a list of qualified applicants eligible to participate in the preparation and submission of bids for 
construction of the project and to rank the qualified applicants. 
 
The Bid Requirements and specifications will be available May 30, 2013, at the Teton County Recorder’s Office at 
150 Courthouse Drive, Driggs, Idaho, 208-354-0245.  Electronic copies of the Qualification Requirements and 
ranking criteria will be posted on the County Website: www.tetoncountyidaho.gov.  The deadline for submitting the 
responses (SOQ) is June 13, 2013 at 10:00 am local time. 
 
The contractor shall comply with all fair labor practices and must meet the requirements of State statutes.  No SOQ 
may be withdrawn after the scheduled time for the public opening of the bids specified above. 
 
The County reserves the right to reject any or all SOQs received, to waive informalities, to postpone the award of 
the contract for a period of not to exceed sixty (60) days, and to accept the SOQ which is in the best interest of Teton 
County. 
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REQUEST FOR QUALIFICATIONS 

                               BRIDGE CONSTRUCTION & STREAM STABILIZATION 
 

1) PURPOSE OF REQUEST 
i) The County of Teton in the State of Idaho ("County") is soliciting responses to this Request for 

Qualifications (RFQ). This response, or Statements of Qualifications (SOQ), will be to pre-qualify 
contractors/contractor teams for the construction of the N3000W bridge and stream stabilization of 
Badger  Creek, pursuant to Title 67, Chapter 2805(3)(b). 
 

ii) The purpose of this Request for Qualifications (RFQ) is to establish a list of qualified applicants 
eligible to participate in the preparation and submission of bids for construction and to rank the 
qualified applicants.  Eligibility and ranking criteria will be based on the firm’s qualifications, 
capabilities and experience as demonstrated by satisfactory completion of similar projects that 
involved the specific types of construction techniques identified below.   

 
2) PROJECT LOCATION: 

The project is located at N3000W and Badger Creek. 
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3) TIME SCHEDULE 

i) The County will follow the following general timetable: 
(a) Issue RFQ May 30, 2013 
(b) Deadline for Submittal of Responses to RFQ  

(i) The deadline for submitting the responses (SOQ) is at June 13, 2013 at 10:00 am local 
time.   

(ii) The SOQ OPENING will occur at the Teton County Engineering Office, Thursday June 
13, 2013 at 10:15 am local time 

 
4) INSTRUCTIONS TO PROPOSERS 

i) All responses shall be sent to: 
Jay Mazalewski / County Engineer 
Teton County 
150 Courthouse Drive 
Driggs, ID 83422 
(208) 354-0245 

Or hand delivered to the County Clerk/Recorder office at 150 Courthouse Drive, Driggs, Idaho. 
 

ii) Please place five (5) copies of your SOQ in a sealed envelope and clearly label "SOQ for Bridge 
Reconstruction & Stream Stabilization" and the name of the respondent. 

iii) Qualifications should be prepared simply and economically, providing a straight forward, concise 
description of provider capabilities to satisfy the requirements of the request. Emphasis should be on 
completeness and clarity of content. Use of both sides of paper sheets for any submittals to the 
County is desirable whenever practicable. 

iv) An authorized representative of the firm must complete and sign at least one (1) original of its SOQ, 
certifying the truth of the statements and representations made in the SOQ. This can be addressed in 
the cover letter. 

v) Any questions concerning the County’s RFQ process shall be directed to Jay Mazalewski / County 
Engineer at (208) 354-0245 or emailed to jmaz@co.teton.id.us. 
 (See section 6) 

vi) Required information: To be selected, a Statement of Qualifications must demonstrate that the 
Respondent is highly qualified by expertise and experience to perform the Services. A Statement of 
Qualifications should emphasize the Respondent's qualifications and experience regarding all 
aspects of the Services. At a minimum, all of the following information MUST be furnished by each 
Respondent as part of its Statement of Qualifications. The information provided must be complete 
and accurate. Any omission, inaccuracy, or misstatement may be cause for rejection of the Proposal. 

 
1) Cover Letter: letter should introduce your team, identify the single point of contact, and 

provide the contact telephone number and address of the project manager. This letter should 
include a statement committing the personnel and resources identified in the proposer’s 
submittal. It should also include: 

a. Full, correct legal name and type of business entity. 
b. Address (street and mailing) 
c. Name of respondent’s representative for purposes of notice or other 

communications regarding the RFQ. 
d. Telephone, Facsimile numbers and email addresses of the office and the 

representative. 
2) Provide an organizational chart including any subcontractors and their role in the project.  
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3) Please list name(s) of the person you will be designating as foreman for this project and all 
equipment operators along with their individual experience and number of years performing 
similar work.  Include only those individuals that will actually be working on this project.  
List all relevant professional licenses, degrees and training for each of your company 
employees. 

4) Provide a general overview of your company’s experience in bridge construction projects. 
5) Provide a general overview of your company’s experience in stream restoration 

implementation.   
6) Provide detailed information for at least five projects your company has completed that are 

relevant to this project.  Include project costs and descriptions. 
7) Describe your companies past experience installing structures that will be used for this 

project. 
8) Please list the equipment that you will use for project construction.  If your company will 

need additional equipment, describe how you intend to acquire said equipment.  
9) State your company’s Public Works Certification class, type and category.  
10) Describe the ability of your company to obtain Bid, Performance and Payment Bonds in the 

amount equal to 5%, 100%, and 100% respectively and the amount of bonding your 
company can provide for this project 

11) Please provide three references who have worked with you in the past five years. If you will 
be using subcontractors, provide three references for each subcontractor. 

12) Describe your ability to complete this project with prior to the 2014 runoff season. 
13) Familiarity and knowledge of local streams and hydrology. 

 
5) SELECTION CRITERIA/PROCESS 

a) A Scoring committee will be formed consisting of three to five people from the County and the design 
team. Each component of the qualifications package will be evaluated based on the information in the 
Scoring Table and this RFQ. 

b) All scores will be totaled and returned to the Board of County Commissioners within 30 days of SOQ 
opening.  

c) The Board of County Commissioners will select, at a timeline of their choosing, the most qualified firm 
on the basis of demonstrated competence and qualifications for the type of professional services 
required. 

d) All firms/teams who submit SOQs will be notified of the Board of County Commissioners choice. 
e) Final approval of any selected firms/teams is subject to the action of the Board of County 

Commissioners. 
 

SCORING TABLE 
Criteria Available Score Score 

1 Cover Letter 1 = complies with req. 
0 = does not comply 

 

2 Organizational Chart 0 to 2, where 2 is highest 
score 

 

3 Foreman & Crew 0 to 2, where 2 is highest 
score 

 

4 Bridge Experience 
 

0 to 2, where 2 is highest 
score 

 

5 Steam Restoration Experience 
 

0 to 2, where 2 is highest 
score 

 

6 Relevant Projects 
 

0 to 2, where 2 is highest 
score 

 

7 Relevant Stream Structure Installation 0 to 2, where 2 is highest  
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 score 
8 Equipment 

 
0 to 2, where 2 is highest 
score 

 

9 Public Works Licensure 
 

0 to 2, where 2 is highest 
score 

 

10 Bid/Performance/Payment Bonding 
 

0 to 2, where 2 is highest 
score 

 

11 References 
 

0 to 2, where 2 is highest 
score 

 

12 Timeline 
 

0 to 2, where 2 is highest 
score 

 

13 Local Stream Knowledge 
 

0 to 2, where 2 is highest 
score 

 

Total:  

A minimum of 15 points is required.  However, meeting the minimum points does not guarantee pre-
qualification.   

 
6) TERMS AND CONDITIONS 

a) The County reserves the right to reject any and all responses, and to waive minor irregularities in any 
RFQ responses. 

b) The opening of any RFQ response does not constitute acceptance of such respondent as a responsible, 
qualified respondent.  

c) The County reserves the right to request clarification of information submitted, and to request additional 
information from any consultant. 

d) Any RFQ response may be withdrawn up until the date and time set above for opening of the RFQ 
responses. 

e) The County reserves the right, in its sole discretion, to reject any and all Statements of Qualifications 
and to waive any technicality, informality or irregularity in any Statement of Qualifications received for 
any reason at any time prior to entering into a contract to perform the Services. Without limiting the 
foregoing, the County specifically reserves the right to reject a Statement of Qualifications if the 
Respondent fails to furnish the data required by this RFQ or if the Statement of Qualifications is in any 
way incomplete or irregular. 

f) The County shall not be responsible for any costs incurred by the firm in preparing, submitting or 
presenting its response to the RFQ. 

g) Firms and teams may submit written questions concerning this RFQ to the Contact Person for receipt no 
later than 5:00 PM local time on June 7, 2013. Questions may be submitted to Jay Mazalewski via email 
to jmaz@co.teton.id.us or by facsimile at (208)354-8778. Questions received after the stated deadline 
will not be answered. No oral statement of any person shall modify or otherwise change or affect the 
terms, conditions or specifications stated in the RFQ, and changes to the RFQ, if any, shall be made in 
writing only and issued in the form of an Addendum to the RFQ and highlighted in the RFQ. All 
addenda will be sent to the prospective consultants.  
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7) PROPOSED SCOPE OF SERVICES 
The N3000W Bridge Replacement and Stream Stabilization project will generally consist of the removal of 
the existing bridge, construction of the new bridge, and stream stabilization upstream and downstream of 
N3000W.  The design plans are attached to this RFQ.  An anticipated scope of services is outline below: 
 

1) Establish erosion control measures. 
2) Establish traffic safety measures. 
3) Remove & dispose of the existing W3000N Badger Creek Bridge. 
4) Coordinate with the bridge design engineer. 
5) Construction Staking. 
6) Deliver and install new pre-cast concrete bridge as specified (purchase by Teton County). 
7) Backfill, compact & grade abutments and restore roadway as shown. 
8) Coordinate with the stream restoration designer. 
9) Procure materials necessary for the installation of stream stabilization structures including; rock 

cross vane, rock j-hook, rock barb, root wad revetment. 
10) Installation of stream stabilization structures 
11) Removal of stream channel gravel. 
12) Shaping of stream channel. 
13) Installing re-vegetation and seeding 
 

8) COMPENSATION 
a) At the designated time and date as shown in the Advertisement for RFQs, the County Engineering will 

open the RFQ applications for evaluation. The RFQs will be opened in public and reviewed in private.  
The Evaluation Committee will determine whether applicants are either “qualified” or “not qualified” to 
be a qualified contractor.  The decision shall be final and conclusive.  Firms that are named as qualified 
to perform will be placed on a listing as a qualified firm for one year.  Denial of qualification shall not 
be the basis for any monetary claim or action for injunctive relief against the Evaluation Committee.  In 
determining whether an applicant should be qualified, the Committee, in its sole and absolute discretion, 
will decide whether the applicant is capable of fully performing the contractual requirements for the 
project, in all respects.  

b) Estimated contract will range from $100,000 to $150,000. 
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- BADGER CREEK RESTORATION PLAN - 

COUNTY ROAD NORTH 3000 WEST  
TETON COUNTY, IDAHO 

 

INTRODUCTION 

Biota Research and Consulting, Inc. (Biota) has been retained by the Teton County Engineering 
Department to complete a stabilization and restoration plan for the reach of Badger Creek located 
proximate to County Road North 3000 West (CR N3000W). The Badger Creek N3000W Project is an 
effort to protect county transportation infrastructure and the health, safety, and welfare of the 
community. The primary strategy to meet project objectives is to restore stable channel form in Badger 
Creek in order to regain fluvial functions associated with peak flow conveyance, sediment transport 
continuity, and stable hydraulic conditions. 

The proposed stabilization plan includes a discussion of morphologic assessments within the project 
area; hydrologic investigations pertinent to the reach; sediment transport analyses; and identification and 
discussion of specific restoration treatments and strategies. These materials are intended to be used for 
regulatory agency review and permitting; collaboration efforts with project proponents; project 
implementation and construction; post-construction monitoring; identification of adaptive management 
strategies; and long-term assessment of project success.  

PROJECT AREA 

The Badger Creek project area is located roughly 10 miles north of Driggs in Teton County, Idaho 
(T06N, R45E, Sec 8 & 9, Sheet TL-1). The project area includes an approximately 3,000-ft reach of 
Badger Creek located immediately upstream of the County Road North 3000 West bridge. The project 
reach extends beyond the Teton County road easement onto property owned by John H. Steele Trust and 
King Family Enterprises, LLC. The project area focus is a channel divergence located approximately 
2,200 feet upstream of County Road North 3000 West, where the historic primary channel of Badger 
Creek was recently abandoned when a (secondary) side channel captured the majority of Badger Creek 
flows.  

EXISTING CONDITIONS 

HYDROLOGIC REGIME 
The hydrologic regime within the project area was investigated using multiple analytical techniques that 
incorporate hydrologic modeling, channel morphology, and hydraulics. Fundamental investigations 
involved identification of bankfull discharge, which is the design discharge used for site assessment, 
analysis, and design efforts. Bankfull discharge is the flow rate and bankfull stage is the corresponding 
water surface elevation at which instream water escapes the active channel and inundates the floodplain 
(when incipient flooding occurs). There is natural variability in the recurrence interval of bankfull 
discharge between sites that, according to Shields et al. (2003), ranges from 1 to 2.5 years. However, 
professional experience in this region suggests that a reasonable estimation of bankfull discharge 
recurrence interval is 1.1-1.5 years. Bankfull discharge was selected as the primary hydrologic 
parameter for assessment and design purposes because it can be identified and corroborated through 
field investigations, as opposed to potential alternate parameters of effective discharge (e.g., the flow 
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rate that transports the most sediment) or dominant discharge (e.g., the flow rate responsible for the 
stable morphology) that can only be derived through modeling, without real world corroboration. 

Initial investigations were completed using the U.S. Geological Survey (USGS) StreamStats software 
which uses regional regression equations to calculate flow statistics based on empirical correlations 
between discharge and catchment attributes. Badger Creek flows westerly out of the Teton Mountain 
Range, and has a hydrologic regime characteristic of a flashy snow-melt dominated system. The project 
area catchment is approximately 31.6 square miles, has a peak elevation of approximately 10,300 feet, 
and has a mean basin elevation of 7,330 feet. StreamStats modeling predicts: 

1) A 1.5-year recurrence interval discharge (a statistical approximately of bankfull discharge) at the 
downstream end of the project area of 175 cfs (Fig. 1);  

2) A 100-year recurrence interval discharge of 517 cfs (Fig. 1);  

3) Median average monthly discharge with 20% and 80% exceedance values (Fig. 2); and  

4) A peak average monthly discharge of 126 cfs; a minimum average monthly discharge of 16.1 
cfs; and a mean annual discharge in the project area reach of 46.5 cfs.  

 

Figure 1. StreamStats modeling output depicting recurrence interval discharge rates within Badger 
Creek N3000W project area, Teton County, Idaho.  

 

Figure 2. StreamStats modeling output depicting median monthly discharge with 20% and 80% 
values in Badger Creek N3000W project area, Teton County, Idaho.  

1

10

100

1000

0 100 200 300 400 500

D
is

ca
hr

ge
 (

cf
s)

Discharge Recurrence Interval (years)

0

50

100

150

200

250

1-
Ja

n

1-
Fe

b

1-
M

ar

1-
A

pr 1- M
ay

1-
Ju

n

1-
Ju

l

1-
A

ug

1-
S

ep

1-
O

ct

1-
N

ov

1-
D

ec

D
is

ch
ar

ge
 (

cf
s)

20th Percentile

Medain

80th Percentile



 

Badger Creek Restoration Plan, CR  N3000W 3 Biota Research and Consulting, Inc. 

Estimation of bankfull discharge was further refined using hydraulic modeling of open channel flow 
conditions that incorporate field-measured morphologic and sediment data (floodplain elevation, 
bankfull indicators, channel dimension and profile, sediment size class distribution, hydraulic 
roughness). Hydraulic analysis techniques included:  

1. Determination of channel roughness based on hydraulic radius and substrate size class 
distribution (known as relative roughness), and incorporation of cross sectional area and slope to 
derive bankfull discharge.  

2. Determination of channel roughness based on an empirical correlation between relative 
roughness, friction factor, and roughness coefficient, then incorporation of cross sectional area 
and slope to derive bankfull discharge.  

3. Determination of channel roughness based on an empirical correlation between Rosgen stream 
type and Manning’s n-value, and incorporation of cross sectional area and slope to derive 
bankfull discharge.  

4. Determination of channel roughness based on empirical attributes of high boundary roughness 
large substrate dominated streams as outlined in Jarrett (1990), and incorporation of cross 
sectional area and slope to derive bankfull discharge. 

These 4 approaches were used to analyze 2 distinct reference reach riffle bed features surveyed in 2012. 
The results of these analyses are depicted in Table 1. The hydraulic calculation results of bankfull 
discharge from both reference riffles using the 4 methodologies are similar. The average value from the 
2 reference sections was identified as the bankfull (and design) discharge because results are in close 
agreement and are based upon measured channel morphology and hydraulics; the StreamStats model 
output 1.5-year recurrence interval flow of 175 cfs was not incorporated because the regression models 
do not appear to accurately reflect site conditions in this instance. A bankfull discharge value of 315 cfs 
was identified as the design discharge.  

Table 1. Bankfull discharge as determined through multiple analysis techniques, Badger Creek N3000W project 
area, Teton County, Idaho.  

Analysis Technique Bankfull 
Discharge (cfs) 

Regional Regression Analyses  
StreamStats Software, 1.5-Year Recurrence Interval 175 
Hydraulic Analyses, Reference Section 1  
1. Relative Roughness 308 
2. Relative Roughness-Friction Factor Empirical Relation 308 
3. Stream Type-Roughness Empirical Relation 382 
4. Rough Boundary Streams Empirical Relation 309 

Average 327 
Hydraulic Analyses, Reference Section 2  
1. Relative Roughness 307 
2. Relative Roughness-Friction Factor Empirical Relation 278 
3. Stream Type-Roughness Empirical Relation 345 
4. Rough Boundary Streams Empirical Relation 279 

Average 302 
Design Bankfull Discharge 315 
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Flow duration characteristics within the project area were investigated in order to provide hydrologic 
information pertinent to sediment transport capacity, instream flow variability, and hydraulic conditions. 
The Badger Creek project area is an ungauged stream reach with no known measured or recorded flow 
dataset. Therefore, a flow duration curve was developed for the project area reach using a dimensionless 
correlation approach (Rosgen 2010). A flow duration curve was compiled using mean daily discharge 
data from the USGS Falls River gauge #13046995, which reflects conditions in the same region as the 
project area. The flow duration curve was compiled using only complete years of record from the Falls 
River gauge site. A dimensionless flow duration curve was then generated based on the identified 
bankfull discharge at the Falls River gauge site, and was correlated to the ungauged Badger Creek 
project area based upon field estimated bankfull discharge at the site. The resulting flow duration curve 
describes hydrologic conditions within the project area and was used while analyzing sediment transport 
capacity and total available hydrologic inputs. 

Upstream diversions may unpredictably influence discharge through the Badger Creek N3000W project 
area. However, the estimation of project area bankfull discharge and the calculated flow duration 
attributes are based upon existing stable channel morphology, which was created and maintained by 
current hydrologic and sediment inputs to the reach. The influence of upstream diversions is therefore 
incorporated into these analyses, and the resultant flow duration curve (Figure 3) reflects existing 
hydrologic conditions within the project area. 

 

Figure 3. Mean daily discharge flow duration curve developed for Badger Creek N3000W project area, Teton 
County, Idaho.  

CHANNEL MORPHOLOGY 
A morphologic survey of the project area reach was performed in the spring of 2012. Morphologic 
survey data were used to assess channel dimension, planform, and profile through the reach. 
Professional grade GPS survey equipment and laser level transit survey equipment were used to measure 
water surface elevation, thalweg, bankfull indicators, floodplain and terrace features, top of bank 
elevations, channel geometry, local slope, and planform within the project reach (Figure 4). The survey 
included approximately 3,000 linear feet of channel, extending from below County Road North 3000 
West upstream through the project area reach, past the side channel divergence, and through a relatively 
stable single thread meandering reach of the creek.   
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Figure 4. Measured longitudinal profile of primary channel in the Badger Creek N3000W project area, Teton 
County, Idaho.  

The project area is located in a Rosgen valley types VIII characterized as a gently sloped broad valley 
with alluvial terraces and floodplains. The natural stable channel forms appropriate within this setting 
are E-type or C-type channels that are slightly entrenched, meandering, riffle-pool bedform streams. 
Morphologic channel data indicate that the dominant channel form in the Badger Creek project area is 
that of a D-type channel, characterized by a braided, or multi-channel, system. This morphologic 
condition is unstable and dysfunctional, as evidenced by the following: 

1. The side channel recently captured the main flow of Badger Creek; 

2. The historic primary channel experiences seasonal dewatering due to the side channel capture; 

3. Severe flooding occurs in the reach (even during lower return interval flow events) and regularly 
damages the county road and threatens infrastructure in the area; 

4. A legal point of diversion located along the historic primary channel downstream of the project 
area no longer receives adequate hydrologic support.  

When considered independently of secondary and tertiary channels, the primary channel has attributes of 
a C-type channel that is slightly entrenched, has high width-depth ratio, and moderate sinuosity. The 
typical channel geometry of the primary channel of Badger Creek is depicted in Figure 5. The C-type 
primary channel has an entrenchment ratio greater than 2.2, a width-depth ratio that ranges from 20 to 
50, sinuosity of 1.7, and a functional connected floodplain.  
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 Figure 5. Primary channel cross section with Rosgen C-type channel morphology, Badger Creek N3000W project 
area, Teton County, Idaho.  

SEDIMENT ATTRIBUTES AND SEDIMENT TRANSPORT 
Sediment data were collected as part of the morphologic assessment, and included sampling active bed 
and bar material within and upstream of the reach. The active bed sediment sample was collected from 
multiple riffle bed features, was collected in accordance with the Wohlman pebble count protocol, and 
represents the measured B-axis of each particle. Bar material samples were collected from multiple 
locations within the project reach, and each bar was sampled at a point located in the downstream 1/3 of 
the feature at an elevation midway between the thalweg and bankfull. Each sample was sieved using a 
standard sieve set, and the relative weights of each size class were used during analyses. Figure 6 depicts 
the percent by size class of the bed and bar samples, and Figure 7 depicts the cumulative percent by size 
of the bed and bar samples. The active bed sediment sample median particle size was 90.5 mm and the 
maximum particle size was 200 mm. The bar material sample reflects available bedload within the reach 
and was comprised of smaller diameter particles with a median particle size of 24 mm and a maximum 
particle size of 84 mm. 

Sediment transport competence within the upper abandoned main channel was analyzed using active bed 
particle size distribution, bar material particle size distribution, and existing channel morphology. 
Calculated bankfull dimensionless shear stress in the main channel is 0.0243. When input into a 
sediment transport competence model, the dimensionless shear stress is associated with hydraulic 
conditions that are insufficient to transport all size classes of the available bedload supply. This sediment 
transport incompetence extends from the side channel divergence for a distance of 950 ft downstream. 
Efforts to stabilize or restore functionality to the project reach must address the inability of the historic 
primary channel to transport all sizes of material comprising the bedload supply. From 950 ft below the 
side channel divergence downstream to the county bridge, the channel regains sediment transport 
competence and has bankfull hydraulic conditions sufficient to mobilize all size classes of the available 
bedload supply.  
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Figure 6. Active bed and bar sample percent by size class, Badger Creek N3000W project area, Teton County, 
Idaho.  

 

Figure 7. Active bed and bar sample cumulative percent smaller Badger Creek N3000W project area, Teton County, 
Idaho.  

The morphological assessment included identification of a supply reach located upstream of the project 
area. That supply reach channel is characterized as a C-type channel with stable morphology, connected 
floodplain, moderate width-depth ratio, and suitable aquatic habitat. Multiple riffle bed features were 
surveyed in that reach (examples are depicted in Figure 8), and hydraulic analyses revealed that the 
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reach has a width-depth ratio ranging from 37 to 42, bankfull cross sectional area ranging from 96 to 
106 square feet, and bankfull width ranging from 60 to 67 feet.  

 

Figure 8. Upstream supply reach riffle cross sections, Badger Creek N3000W project area, Teton County, Idaho.  

The supply reach channel geometry was used in conjunction with sampled bed material and bar material 
in order to calculate bankfull bedload transport rate in 2 distinct riffle bed features using multiple 
established methods, as outlined in Pitlick et al. (2009). The results of the calculations are depicted in 
Table 2. Bedload transport is highly variable in space and time, and published literature acknowledges 
that both analytical calculations and field measurements of bedload transport typically demonstrate 
variability of an order of magnitude or more. To account for variability in the analyses, results from the 
bedload transport rate calculations were averaged and the resulting bankfull bedload transport rate of 
0.278 kg/min was used for analysis and design purposes. The bankfull suspended load was determined 
to be 93.4 mg/L based on empirical data and regional regression data (Simon et al., 2003).  

Table 2. Bankfull bedload sediment transport rates, Badger Creek N3000W project area, Teton County, Idaho.  

Location and Calculation Methodology Bankfull Bedload Transport 
Rate (kg/min) 

Supply XS1, Wilcock and Crowe, 2003 0.547 
Supply XS1, Parker ,1990 0.025 

Supply XS1 Average 0.286 
Supply XS2, Wilcock and Crowe, 2003 0.519 
Supply XS2, Parker ,1990 0.022 

Supply XS2 Average 0.270 

Supply Reach Average 0.278 

The bankfull bedload and suspended sediment transport rates were used to scale dimensionless sediment 
transport rating curves to the project area reach (Rosgen 2010). Annual sediment load delivered to the 
project area was calculated by applying the Badger Creek mean daily flow duration curve to the 
sediment transport-rating curves. Annual sediment transport capacities of the supply and impaired 
reaches were then calculated by quantifying the hydraulic geometry of individual riffle sections, 
calculating stream power by discharge at each riffle section, converting the dimensional sediment 
transport rating curves to reflect discharge vs. stream power, and then applying the flow duration curve 
to quantify total annual transport capacity at each riffle section. These analyses were completed for 6 
distinct riffles within the primary channel reach, and results are depicted in Table 3.  
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Table 3. Total annual sediment transport capacity by section in the Badger Creek N3000W project area, Teton 
County, Idaho.  

Section ID 
Total Annual Sediment 

Transport Capacity 
(tons) 

Net Capacity 
(tons/year) 

Supply Reach XS1 2,136 -- 
Supply Reach XS2 2,134 -- 

Supply Reach Average 2,135 -- 
Impaired Reach Riffle XS1 979 -1,156 
Impaired Reach Riffle XS2 1,245 -890 
Impaired Reach Pool XS3 (n/a) (n/a) 
Impaired Reach Riffle XS4 2,497 362 
Impaired Reach Riffle XS5 2,340 205 
Impaired Reach Riffle XS6 2,889 754 
Impaired Reach Riffle XS7 2,659 524 

Results indicate that the supply reach delivers a total annual sediment load of 2,135 tons to the project 
area reach. The current condition of the historic primary channel is not adequate to pass that annual 
sediment load through the reach due to inappropriate channel morphology. Sections XS1 and XS2 in the 
historic primary channel downstream of the side channel divergence have total annual sediment 
transport capacity of only 979 and 1,245 tons, respectively; neither section has adequate capacity to 
transport the total annual sediment supply of 2,135 tons. The surplus annual sediment load (1,156 tons in 
XS1, and 890 tons in XS2) is therefore deposited as mid-channel bars and deflectors. Those depositional 
features cumulatively reduce channel capacity and increase flood potential. Individual depositional 
features also redirect peak flows and increase near bank shear stress which, in turn, perpetuates 
additional severe bank erosion and sediment input into the watershed. The sediment recruited through 
bank erosion then contributes to the total sediment load, which already exceeds capacity, and this 
process is continued through a positive feedback loop. Efforts to stabilize or restore functionality to the 
project reach must address the sediment transport bottleneck located in the historic primary channel 
immediately downstream of the side channel divergence. 

RESTORATION DESIGN  

Analyses indicate that fluvial processes in the Badger Creek project area reach are impaired. Expressed 
symptoms of system impairment include localized deposition and channel filling, bank erosion and 
lateral channel migration, loss of riparian vegetation, heightened propensity for debris jams, side channel 
capture and main channel abandonment, and the loss of functionality at an established point of diversion 
located in the historic primary channel downstream of the project area. In an attempt to correct these 
problems, an active restoration plan has been generated.  

GOALS AND OBJECTIVES 
The proposed project has been designed to restore channel form and function. Specific project goals 
include:  

1) Restore Badger Creek fluvial processes prior to, or simultaneously with, a bridge improvement 
project to ensure the long term success of that infrastructure improvement plan; 
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2) Ensure the (northern) primary channel conveys the sediment supply and the typical flows (from 
base flow to the design discharge); 

3) Ensure an appropriate (southern) secondary channel flow regime to maintain ecological 
functions and riparian conditions; 

4) Ensure that surface water is conveyed through the northern channel toward the downstream point 
of diversion in order to maintain diversion abilities and reduce the need for future anthropogenic 
channel manipulations;  

5) Restore sediment transport continuity through the reach;  

6) Stabilize severe stream bank erosion and curb ongoing lateral channel migration where it 
jeopardizes project success;  

7) Maintain conveyance for all expected discharge rates (including bankfull, 10-year, 50-year, and 
100-year flows); 

8) Ensure that floodplain connectivity occurs at the bankfull discharge and stage; 

9) Improve channel dynamics and function; 

10) Provide for continued irrigation diversion activities in a fashion that does not compromise 
channel stabilization or restoration activities. 

MORPHOLOGIC RESTORATION 
The iterative restoration design process identified stable channel morphology based upon existing 
hydrologic regime, sediment inputs, and site conditions. A “Natural Channel Design” approach was 
applied to define appropriate morphology for the project area reach using analogy, empirical, and 
analytical design techniques. Analogy techniques included replicating reference reach channel 
morphology within the project area. Empirical techniques included designing the restored channel form 
based upon hydraulic geometry and morphologic parameters of regional stable watercourses. Analytical 
techniques included ensuring the design achieves desired bankfull and peak flow hydraulic conditions, 
sediment transport competence, sediment transport capacity, suitable bank stability, and appropriate 
hydraulic conditions.  

Treatments have been designed to restore channel morphology in the upstream 950 ft of the historic 
primary channel, to reduce the capacity of the side channel inlet, to stabilize eroding stream banks, and 
to provide channel stability proximate to the N3000W Road Bridge. In its entirety, the proposed Badger 
Creek N3000W Project would install 5 rock vane structures, 2 rock-log hybrid vanes, root wad and log 
revetments, and bioengineering treatments to establish deep-rooted woody vegetation (Sheets SP-1 to 
SP-3). Implementation of these treatments will restore stable channel geometry, profile, and boundary 
conditions while achieving sediment transport continuity and peak flow capacity within the reach. Rock 
structures will be constructed of 2.5 to 3.5-foot diameter rock with footers to resist erosion, 
undermining, and mobilization; these structures have been designed using peer reviewed and accepted 
fluvial references and published literature (NRCS Engineering Field Handbook; NRCS Technical Notes; 
various geomorphic publications). Root wad and log revetments will be constructed using logs installed 
in various configurations. Bank stabilization treatments will incorporate log, organic supplies, and live 
plant materials in precise configurations using techniques described in the Streambank Soil 
Bioengineering Field Guide (Hoag 2002).  

Stabilization treatments will discharge 293 cy of 2.5 to 3.5-foot diameter boulders below the ordinary 
high water mark for rock and hybrid vanes. Bank stabilization treatments will include placement of root 
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wad and log revetments along 900 feet of bank. Stingers and other bioengineering treatments will be 
installed in conjunction with all bank stabilization treatments including wood revetments and rock vane 
bank keys. Shaping of channel geometry will occur within 950 ft of the primary channel immediately 
downstream of the side channel divergence. The side channel inlet will be rebuilt and graded to the local 
bankfull elevation, the constructed bank will be stabilized with root wad revetments, and downstream 
grade control will be installed to prevent headward erosion. This configuration will ensure that the side 
channel conveys flood water when the stage exceeds the bankfull elevation, and will maintain the 
northern channel as the primary channel during all discharge levels. Treatment quantities and details are 
presented in Table 4 and in Sheets DT-1 through DT-6. 

Table 4. Summary of proposed treatment quantities, Badger Creek N3000W Project Area, Teton County, Idaho. 

Treatment Quantity/Distance Discharge 
Volume (cy) 

Excavation 
Volume (cy) 

Rock Vanes n=4 236 -- 

J-Hook & Hybrid Vanes n=3 57 -- 

Rootwad/Log Revetments 900 ft -- -- 
Stinger Plantings  
(1/ft along revetments and bank keys) 1,150 ft -- -- 

Channel Geometry Shaping 950 ft  -- 1,197 

Side Channel Inlet Grading 150 ft  780 -- 
Total Discharge Volume 1,073 -- 

Total Excavation Volume -- 1,197 

The restoration design includes reconstructing stable channel geometry through channel shaping in areas 
where hydraulics maintained by the undersized bridge have resulted in unstable depositional features 
and channel filling. The restoration design will achieve a channel slope of 0.59%. Based upon this 
profile, the design bankfull channel geometry (width, max depth, mean depth, width/depth ratio) was 
specified to achieve stable form and function under current hydrologic and sediment conditions. The 
design channel morphology will achieve sediment transport capacity and competence (the ability to 
move all size classes and all volume of the supplied sediment load). Design cross sections are scaled 
based upon hydraulic geometry to ensure suitable stream power, and are specified for riffle and pool bed 
features located within the project reach (example in Figure 9; data on Sheets DT-4 and DT-6). Design 
channel profile is presented in Figure 10. 

  

Figure 9. Existing and proposed channel geometry in a riffle bed feature Badger Creek N3000W Project Area, 
Teton County, Idaho. 
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Figure 10. Existing and proposed channel profile, Badger Creek N3000W Project Area, Teton County, Idaho. 

The construction of stable channel morphology, in conjunction with the installation of rock and log 
structures, will accomplish project objectives of channel stability, sediment transport, conveyance, and 
channel alignment. Specific treatments will introduce and maintain channel bed form, reduce near bank 
velocities and shear stress, decrease stream bank erosion hazard, maintain bankfull channel width-depth 
ratio, and achieve morphologic stability within the stream reach while maintaining the historic alignment 
of Badger Creek. These fluvial restoration and channel stabilization activities can be implemented prior 
to, or simultaneously with, the North 3000 West bridge improvement project. Channel treatments will 
help ensure the long term success of the county infrastructure improvement plan, and will benefit 
downstream irrigation diversion managers who presently struggle to access their allocated water 
resources due to channel instabilities and system degradation. 

PROJECT IMPLEMENTATION  

CONSTRUCTION TECHNIQUES AND REVEGETATION  
All proposed construction activities will occur in a very sensitive manner, and any environmental 
damage will be minimized and reclaimed. Construction activities will be performed by an experienced 
contractor under the supervision and direction of the design consultant. Construction will occur during 
periods of low or no flow through the reach. All construction materials will be stored in upland staging 
areas, and materials excavated from within the project area will be disposed of at designated upland 
sites. All construction routes will be clearly marked and reclaimed following project completion.  

Native woody plant species will be installed as live cuttings and clump transplants to stabilize banks and 
provide hydraulic roughness. All woody plant material will be harvested onsite, and species will likely 
include Geyer’s willow (Salix geyerana), Booth’s willow (Salix boothii), yellow willow (Salix lutea), 
Bebb’s willow (Salix bebbiana), red-osier dogwood (Cornus sericea), narrowleaf cottonwood (Populus 
angustifolia), and black cottonwood (Populus trichocarpa).  In order to ensure survival and long-term 
persistence, plant species will be installed in appropriate locations within riparian zone (i.e., bank zone, 
overbank zone, transitional zone, and upland zone), and live cuttings will be installed to sufficient depth 
to reach the lowest water table of the year. 
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Disturbed upland and transitional areas will consist of temporary haul roads, and equipment and material 
storage areas. Revegetation methods used to reclaim these areas will consist of broadcast seeding with 
native shrub, forb, and grass species common to the area. The reclamation seed mix (or mixes) will be 
based on the moisture regime of the impacted areas and will be comprised of some or all of the 
following species: western wheatgrass (Pascopyrum smithii), slender wheatgrass (Agropyron 
trachycaulum), mountain brome (Bromus carinatus), fowl bluegrass (Poa palustris), big bluegrass (Poa 
secunda), common yarrow (Achillea millefolium), snowberry (Symphoricarpos albus), Oregon grape 
(Berberis repens), shrubby cinquefoil (Pentaphylloides fruiticosa), woods rose (Rosa woodsii), sticky 
geranium (Geranium viscosissimum), and silky lupine (Lupinus argentea). Seeds will be distributed onto 
a prepared seed bed using a broadcast seeder and lightly raked into the surface layer of soil. 

SUMMARY AND CONCLUSIONS 

The Badger Creek N3000W project has been designed to restore fluvial processes while maintaining 
diversion functionality and protecting public health, safety, welfare, and infrastructure. The project reach 
of Badger Creek has experienced direct and indirect manipulations as the result of irrigation diversion 
management activities and downstream road and bridge infrastructure. Specific channel stabilization and 
restoration treatments have been designed to restore fluvial process and function based upon existing 
proximate infrastructure, downstream irrigation diversion activities, site specific hydrologic regime, 
local sediment inputs, and potential boundary conditions. The proposed plan will have considerable 
beneficial effects including reduced sediment inputs to the stream, improved stream stability, and 
improved fluvial processes and riparian ecology within the Badger Creek system. 
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project area, Teton County, Idaho. 

Sheet DT-4 Design channel geometry, Badger Creek N3000W project area, Teton County, Idaho. 

Sheet DT-5 Design channel profile sheet 1, Badger Creek N3000W project area, Teton County, 
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 Project Area 
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DESIGN DRAWINGS
BADGER CREEK RESTORATION PROJECT
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2011 Aerial Photography

LEGEND

Edge of Water

Design Riffle

Design Pool

Rootwad/Log Revetment

Design Bankfull Bench/Floodplain

Rock Stablization Structure

Thalweg

Stinger Installation

Clump Transplant/Brush Trench

Existing 1-ft Contours
(Road Alignment)



Stream Bed (Thalweg)

FLOW

 Gapped Throat Cap Rocks Protrude Above Throat Elevation
Throat Depth (d)

Footer Rock Depth (D)

Throat Invert Elevation 
Top of Footer Rocks

(Ethrt)

Vane Arm Slope
from horizontal

(S)

Cap Rock
Diameter: (Dr)

Localized Scour

Footer Rock
Diameter: (Df)

Bankfull Elevation
(Ebkf)

Top of Bank (Bankfull)

Gapped Cap Rocks 
in Structure Throat

(Spacing: 1/4 rock diameter)

Securely Touching Cap Rocks
in Vane Arms

Cap Rock Diameter (Dr)

Stinger Installation Zone
(both banks, perimeter

of bank key trench)

Footer Rock Diameter (Dr)

Top of Bank
(Bankfull)

R
iver Left B

ank

1/3 W

Throat Width 
(Tw)

Channel Width (W)

FLOW

1/3 W

Localized Scour

Vane Arm Length (L)

1/3 W

R
iv

er
 R

ig
ht

 B
an

k

V
an

e 
A

rm
 A

ng
le

 (A
)

V
an

e 
A

rm
 B

an
k 

Le
ng

th
 (L

b)

Bank Key Length (KL)

PO
 B

ox
 8

57
8,

 1
40

 E
. B

ro
ad

w
ay

, S
ui

te
 2

3
Ja

ck
so

n,
 W

Y
 8

30
02

; p
h:

  3
07

-7
33

-4
21

6

D
E

T
A

IL
 S

H
E

E
T

 --
 R

O
C

K
 V

A
N

E
S

B
ad

ge
r 

C
re

ek
 R

es
to

ra
tio

n 
Pr

oj
ec

t
C

ou
nt

y 
R

oa
d 

N
or

th
 3

00
0 

W
es

t
T

et
on

 C
ou

nt
y,

 Id
ah

o

Drawing:

DT-1

No: 1
Date: 4/2/2013
Description: Design Drawings

PROFILE VIEW

PLAN VIEW

Work Description:

Rock cross vane installation includes site preparations necessary to
install complete structures at locations listed on sheets SP-1 through SP-3. 
Contractor shall install the structures as specified on sheet DT-1, unless
alterations are approved by the design consultant. All materials for rock cross 
vane structures are identified and shall meet the specifications listed on sheet DT-1.

Dewatering may be required for structure installation. Dewatering 
discharge, if required, shall be directed to a settling basin approved by the design
consultant. Contractor shall use BMPs as approved by design consultant.

Design consultant shall identify and mark the construction location for each rock
cross vane structure prior to construction.

Contractor shall use boulders of specified dimensions as shown on sheet DT-1.
Finish elevations, dimensions, and slopes shall be as specified on sheet DT-1, unless
modifications are approved by the design consultant. 

Vanes shall be constructed as vortex weirs; lateral spacing between adjacent cap 
rocks in the structure throat shall be 1/4 of the rock diameter. Lateral spacing between
adjacent cap rocks in the structure arms and bank keys shall be zero.
Lateral spacing between adjacent footer rocks shall be zero; footer rocks shall be 
securely touching.

Locally harvested dormant woody vegetation stingers (cuttings) shall be installed at a 
minimum rate of 1 per foot along all bank keys. Stinger installations shall be completed 
as per details on Sheet DT-3.

Design consultant shall inspect materials and final elevations of 
the structure prior to contractor commencing construction of final channel grading 
and backfill.

TREATMENT SPECIFICATIONS



PO
 B

ox
 8

57
8,

 1
40

 E
. B

ro
ad

w
ay

, S
ui

te
 2

3
Ja

ck
so

n,
 W

Y
 8

30
02

; p
h:

  3
07

-7
33

-4
21

6

D
E

T
A

IL
 S

H
E

E
T

J-
H

O
O

K
 A

N
D

 H
Y

B
R

ID
 V

A
N

E
S

B
ad

ge
r 

C
re

ek
 R

es
to

ra
tio

n 
Pr

oj
ec

t
C

ou
nt

y 
R

oa
d 

N
or

th
 3

00
0 

W
es

t
T

et
on

 C
ou

nt
y,

 Id
ah

o

Drawing:
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No: 1
Date: 4/2/2013
Description: Design Drawings

Flow
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Rock, Log,
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structure

configuration

Floodplain

 Vane Arm 
 (Construct with Log) 

PROFILE VIEW
PLAN VIEW

Work Description:

Rock J-hook and hybrid vane installation includes site preparations necessary to install complete structures at locations listed on sheets SP-1 through SP-3. Contractor shall install the structures as specified on sheet DT-2, 
unless alterations are approved by the design consultant. 
Design consultant shall identify and mark the construction location for each vane structure prior to construction.
Dewatering may be required for structure installation. Dewatering discharge, if required, shall be directed to a settling basin approved by the design consultant. Contractor shall employ BMPs as approved by design consultant.

Contractor shall use boulders of approximately 2.5-3.0 ft diameter (B-axis). Vanes will be constructed in a vortex configuration; lateral spacing between throat rocks will equal 1/4 rock diameter. Footer rocks shall not be gapped. 
Specified vanes shall be constructed in a hybrid configuration; vanes shall incorporate a log in the vane arm. The vane arm log shall be supported by 1 or 2 backer logs (bank key logs) as needed, and shall be supported on top 
of 1 or 2 root wad boles anchored into the bank to form the bank key and cutoff sill. No wood or rock structure shall protrude above the bankfull elevation.
Locally harvested dormant woody vegetation stingers (cuttings) shall be installed at a minimum rate of 1 per foot along all bank keys. Stinger installations shall be completed as per details on Sheet DT-3.
Design consultant shall inspect materials and final elevations of the structure prior to contractor commencing construction of final channel grading and backfill.

Throat elevation on footer rocks
(gapped cap rocks protrude above throat elevation)

Bury log end (vane arm)
in channel bottom

 Vane Arm Angle 
 (20-30 deg) 

 Optional  
 rock cutoff sill 

 Optional  
 rock cutoff sill 

Image modified from Rosgen J-hook Structures, Wildland Hydrology, 2006.
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Drawing:

DT-3

No: 1
Date: 4/2/2013
Description: Design Drawings

Channel Invert
Bank Height

Overlapping Root Wads Exposed

 Dormant Woody Vegetation Stingers 
 Installed at 1-ft Intervals, in Low Water Table 

Backfill Alluvium in Voids

Buried Footer Log

Bank Key Depth

Top of Bank Revegetation Treatment
on Flat Bankfull Bench

Slope from Bankfull to Terrace

Undisturbed Substrate

Existing Terrace Bank
ROOTWAD/LOG REVETMENT SECTION VIEW

ROOTWAD/LOG REVETMENT PLAN VIEW Work Description:
Rootwad/log revetment installation includes the preparatory 
work and operations necessary to install complete structures 
at locations listed on sheet SP-1 through SP-3. All materials 
for wood revetments are identified and shall meet the 
specifications listed on sheet DT-3. 
Design consultant shall survey and mark the construction 
location for each root wad revetment structure prior to 
construction.
Dewatering may be required for structure installation. 
Dewatering discharge, if necessary, shall be directed to a 
settling basin approved by the design consultant. Contractor 
shall install BMPs as approved by design consultant.

Contractor shall excavate trench for structure 
and stockpile excavated alluvium for backfill. 
Contractor shall install the footer logs as per 
specifications on sheet DT-3. 

2 foot minimum

Average channel invert
elevation

~5 foot minimum

Protrusion height of ~1 foot
(at least 2 buds showing)

Live dormant cuttings
prepared as per 
specifications

Inset floodplain grade

BRUSH TRENCHES

Contractor shall install the revetment logs 
as per orientation described on sheet DT-3. 
The most upstream root wad shall not protrude into the 
channel and shall be flush with the bank line. Root wads 
shall not extend above the bankfull elevation. Contractor 
shall backfill up to the top of the root wad logs with 
stockpiled alluvium, and then compact with bucket 
compaction. 
Exposed ends shall not be sawed; exposed ends
shall include a rootwad or shall be broken.
Design consultant shall inspect materials and final elevations of 
structures prior to contractor commencing construction 
of final channel grading and backfill.

Stingers/Willow Cuttings
Cuttings from willows (and other approved species) will be used in the bioengineering effort. Willows in the 
vicinity of the project area provide an excellent source for site-adapted cuttings. Willow cuttings should be 
collected in the fall after abscission (leaf-fall) or in the spring before leaf-out. Cuttings will have a minimum 
diameter of 3/4-inch and be comprised of wood that is at least 2 years old. Tops of the cuttings shall be 
painted with latex paint, bundles of cuttings shall be tied together with twine, and bundles shall be completely 
submerged in water for a minimum of 7 days prior to installation.

Native, site-adapted willow cuttings (and cuttings of other 
woody species approved by the design consultant) will be 
used in various bioengineering treatments (e.g., vertical 
bundles, stingers, and revetments) throughout the project 
area.

Bioengineering

Seeding
All haul routes and stockpile areas shall be decompacted (if necessary) and reseeded with a native seed mix 
(to be approved by design consultant) that is appropriate based upon local hydrologic regime. The site shall
be seeded by hand or with a broadcast seeder in the fall prior to the onset of winter and the presence of 
season-long snow cover. Seed shall not be broadcast on snow-covered ground. After seeding, the seed shall 
be rolled, harrowed, or lightly raked to ensure maximum seed-to-soil contact. Site specific native seed mix(es) 
shall be approved by the design consultant prior to project implementation.

Topsoil Salvage and Storage
Topsoil within the areas that will be excavated, severely disturbed, or compacted shall be removed and 
stockpiled in designated location(s). Care shall be taken not to mix subsoil with the topsoil. 
Weed-infested topsoil should not be salvaged, but should instead by used as deep fill. Subsoil should be 
stockpiled separately and may, depending on composition, be mixed with compost and other 
amendments and used to make up for any topsoil shortage during revegetation efforts. 
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Drawing:
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No: 1
Date: 4/2/2013
Description: Design Drawings
Scale: 1" = 100'
2011 Aerial Photography
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Description: Design Drawings
Scale: 1" = 100'
2011 Aerial Photograph

 Design Thalweg 

LEGEND

Edge of Water

Design Riffle

Design Pool

Rootwad/Log Revetment

Design Bankfull Bench/Floodplain

Rock Stablization Structure

Thalweg

Stinger Installation

Clump Transplant/Brush Trench

 LONG PROFILE 

 Design Low Chord 

SECTION XSQ


	ADVERTISEMENT FOR Bids
	RFQ-Pre-Qualify.pdf
	Bridge Plans_130405
	11002-DSN-COVER SHEET
	11002-DSN-P AND P
	11002-DSN-DETAILS AND NOTES
	Bridge structure - bid set.pdf
	478150 Badger Creek O-843 Prelim FR 4000 Sht 1 of 5
	478150 Badger Creek O-843 Prelim FR 4000 Sht 2 of 5
	478150 Badger Creek O-843 Prelim FR 4000 Sht 3 of 5
	478150 Badger Creek O-843 Prelim FR 4000 Sht 4 of 5
	478150 Badger Creek O-843 Prelim FR 4000 Sht 5 of 5


	Badger3K_RestorePlan_130405
	Badger3K_RestorePlan_130405.pdf
	TL1 INDEX.pdf
	A2
	sp1 index.pdf
	sp2.pdf
	sp3.pdf
	A5
	A6-hybrid vanes
	A7-wood n bioeng
	A8




